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3 £^»cH^ ^7l#4, fA] lt |. tf^JH^ ^A]*>^ 4#^-7] 7f $1^ 

1550 nm 4^HH -i ps /nm/km — 3.3 ps/nm/km^I «a} 7 ]|. 7 ||. 

3^*1 ol-g-^-o.^, ^KUlSI Sfl^-g- zj-j.Alzj - oiji, oflEi 

7> ^l^M, #^7^* 300km f- ^ FIWH ^ ^^*> &oj a]-^ 
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^^rl^f^'^ ^-f^ D <H Wave length division multiplexed metro optical 
network} 

£ 2^ ^ ^HH 4= WDM ^S^-i- ^^^f7l ?fl^ 

3E; 

51 4^r 51 3^1 51*m AA^ o}o] ^Hn^* ^tr ^efl^; 

51 5^r 51 3^ ^ ^51°)1 51^ ^A]^-oll ^ oj-g-s^ z]-z]-o| ^Aj 

tfltr T^sl^ Q3Hr ^sfl^; 
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5. 7 °_ *Q-x$6\] 4= ^AiTg-s] lOOGHz^l *H^?!:3 167fl 

s)-^*^ (Wave length Division Multiplexing, o]*). WDM°lel- ^cf.) 

«j-<y:O.S. sj-^l 7fl^ 4f^H ^-n-« 3^ 

SVtt WDM «<M *l=i E M- # ^ WDM Al^Efl^ ^7fl 

oil- ^}<^ ^ #AlJrc>l ^^Wj-Alojl XtJ-S. ^A] 7 ] Aj EJ] o] ^iL4 ^As>cf. 
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<12> £ i^. %V2:*>^, W^l n <H ^>-g-5]^ t$\S.*\9l ^-*f5.-fe 1550nm sj-^l 

*1 16ps/nm/kro ^£^1 -g-^3M- 3Hr £°^-£ = single-mode fiber, o)*} SMF^ 

^-JSt 1550nm sKMH 1.5ps/nm/kra~4 ps/nm/kra «1 <3 °1 

#-^-R- (non-zero dispersion-shifted fiber, NZDSFSf tr^K) ^ 1550nm 3*3MH 

-7ps/nm/km ^ MetroCor ^-fr7> SZtf. 

<13> £S*Rr «o V ^^r 37fl ^-f £2^ 4 £2 y <H=l ¥ 7> 

*l7> ^ £2 y 0 V ^ l£S o>^^ 51^-^2:711- Aj-g-s]-^ eHol^6flA-l 

3g.o. , V3 ± .0-0.5. y o V ^°l^, £2^-& 31 °1 

£271-1- ol-g-^s.S £2^1 ^ (chirp) o] lH^r*l ^sl ^°1 7>^- 

^>4. <^ 7 H ?H«aol^ «a^S]fe ^7l^ Cl^l^ *\3L°\] ^ ^SSl Sl-^-ol ^^>^0. 

5L ^ A J-i- nelM-, sq-f £2#^H1 *V8-3*r £27^ ^ 

ol tS.^) ^7l^]S ^7l7> a l"§-°l ^17><?1 #^1 

o] oil *?HH, ^ £2°cM£r ^7H<£I £271 7> ^5-5. T^^JI, 

ZL#^-§: ^ 9X<L^, ^27> ##S r i=TTr ^^^1 ^4. 

*r*Rr ^°J: ^2^1 ^ W^)°l -ff^^M , *1 

# ^-g-(*!£^:H $\<%o) ifH^S-S, o}3, TgTJ]<£o} sp^o] {117} 

<14> ^g, tflS^^l 3M3-fr ^ SMF^ NZDSF^f ^ ^-fr^r 7> 

*lJEL3., elM^ ^Kijrt- ^ £S^-g; ^ lH3*Hr ^ 4t7}^lS €2^1 
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Q^-Br %&3\X\?]JL ^^^Al?jcf. rc)-^, S MFM- NZDSF* °]-g-SH 33 

^ €^ ^l^l #^^«:(optical phase conjugation ^ mid-span 

spectral inversion) u o v ^°li4 a^o.^. ^^^2] <^-^ ^1 7-) 

4MH iHNfe €^ 3^ ^>iL# ^-fKdispersion compensation fiber, °] 

Sf DCFer *>-g-*H ^l*Rr «o v ^ 0 l 5a^t. °] DCF7> JI7H°S *&*\ ^ 

^l^l ^7>1- & DCF AHHH ^Ajs)^ £^ $\*}o) ^7}*\<LsL 

%^7}7\ ^SL^tfe ^7\}^o] 014. ojE^V §-^1^^ «fl^*>Jl 3]^ ^-A]^^ 

<£S^J ^Jll- -§-<y MetroCor #^-fr» °]-§-^H a^o] uj-tfl 

U-^As. IH^H €^*I3* - oi^ MetroCor ^ o.^ ^.Av^c. 

1550nm ^KHH -7ps/nm/km^lSS ^Hfl£) 2]^ $2S. 91*}^ lH!}£)fe a^ji]- «lJii^J- 
^ MetroCor ^-fr^ ^rfl^ol £^ ^fl^o] 014. ^ ^HS^^ 

0.5. AV-g-^jr 01^ 10Gb/s^ 7M^ ^-ai^^. 33 MetroCor 

# n-B-# -f-*H ^-f ^rfl ^7]^ 7} 100km ^l^cf. ^-5^ , *1lH 

37]7V ^ 100km- 200km oJjl, Aj-ofl 4^a) ^^*> ajcfl Ai^Tis]^ 300km c^V 
°J-§- MetroCor oj-g.^^ ^E S ^f ^ t}^ ^ ^-Aj-^ol a> 
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^o]i4 ^E^ §iol 300km o)s$o] ^7]2] #&o] 7}^ ^-B-* Af-g-^ 

71 #^7lS^-Ei a o V 7 1 ^Aj2f|. C^SM^ ^*Rr q-^5]-7l7> ©Jtfe 

SJ^fe ^7]#ol ol^ ^1^-4; ^7] Cf^S}-7)^- ^-71 <^4#5)-7l# , 
1550mn 4^HH -lps/nm/km — 3.3ps/nm/km°I <£4 ^V7]-g-7l-t- 5fe ^ 

o. 7 > ^w]s]^ ^-g- ^IS tb4. 

°1 "fl, ^71 4^714 ^-71 ^4^71 A>o}ofl a^JE. *>u|.^ ^"^71 7> ^^5] 

7iE]^ 10km~80kmo]^£ #4. 
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<18> ^°\7}, ^7} ^-^-^l 1560nm~1595nm^l ^^SlS. th}. 

<19> d i4o>7>, ^71 &4±7]^ 10Gb/s^l ^-8: ^%°.3. 



<21> £ 2^ ^HHl WDM «o V ^ A d^\7] 7fl^= 

<22> J£ 2# , ^*HH <4€- WDM IBS. ^f-^^r ^^l7l 

^ 51-711- <2<J§Hr ^-n-^f, 4#S}-7l^ «Cf^5)- A>o]ofl ^ 7l^P>cf <S*13fe- ^ 

#7ii s#«H °1^<H*I4. 

<23> ^71^ ^€ ^IJ^l 4^ efl °1 7-1 ^ ^^^-1- ^^-Al^O.^ ^ A^ tf-gr 

<24> ^4^5}-7l^ 4^2}-7l^Ei ^f^Jif Z^S] S^tS ^ 

<25> d-^5|. 7 |^ ^cf^7H «3^*Hr ^-frSfc, s^o] 

1560nm~1595nm°l Jl, 1550nm J^^MM -lps/nm/tan — 3.3 /nm/km^l -§-£-^3M ^ ^-a> 

3 ^1^1 ^Mfe €^ 3*1 3 °1 7>^^Cf. ZL^i, ^-Aj-ol -g-O] ^-AJ o. 
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I^aH^ a>^-s|. ^(Four-Wave Mixing: FWM°1 5} tf-cf.) ^#-g- -fr^-cj-. 4^ 

<26> *^7j#* cff^Sf AM<* Aj^^ ^Ajo.^ Ji^ 7l 

A>-8-Sth tfWlfc «H#c] 3^ A>* W . 1530nm~1565nm ? 

# ^ ^ V £fe f^H^rLS, ^ ^o,^-) ^AjJ^ g 

**Rr A^o] ^ o. ^ o.^ o]^ ^AjJ: A-fl^o] o]s ol^ ^ ^ 

£ #^7^ A>o ] o ] 7H^7|- 10km~80km7> S)£ 

(Add/Drop)7]7> ^l^. 

^ his -a ^^4. 

«W ^-i- ^^*V7l ^ TMJSLalth £ 3^ (a)fc £ ^3 

#-f^i^ 320km ^o]^ ^ o_ # ^ A}*^ Ajjr 

3 80km **JM* ^^l^^lnv #aj o-o} ^Aj-^ ^ 

3-f°U, £ 3^1 (b)fc 103km ^o]^ MetroCor ^ajo. ^ 3-f<>H, 
5- 3^ (c)fe 96km 2Jo]cq NZDSp ^ o_ # ^ Ajj-g. a>-§-*V ^^Mol, £ 30, (d) - 



<28> 
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20km ^ol<>] SMF ^-6-1- Ajs.^ A>-g-*r 3-f°H, -£ 3^1 (e)^ 320km ^o]^ 

SMF 80km^>cf DCF» ^*1*H ^^-^cf. 

<30> ^ 3-8: A A 2] 7$«-6\] cfl^H "E-^-^SL^, ^ W Eflo]^ 

(directly modulated laser: <^1*K DlM^r ^3^)7]- ^AjcHl ^l^o] , ^M 1 ^ 

lOGb/s ^ ^f£S. ^S^i=f. DM ^ 25??*1H 21.5mA^f 

1550.12nmolcf. z|z^ %m o-ofl ol 7 ]-5]^ #aJ:^ OdBmolrf. £ ^ 

^5.^^ ^q-o^ dmlI: a>^-s>^o.u|- ; ^Ai^-oll ^al^ DML-g- <^tr 
3Hr <^ 7fl^ eflol^s. tfi^sa ^ ojq.. 

<3i> tr^, ^ofl #*^l D cH AV-§-sq^ #^-n-^l £^£r 1550nm 4#°fl *1 

0.2dB ^§>ol^ ( -2.5ps/nm/km °lS r °l^I, 4^ 1585nm<>]4. ^-Sl^-, 

%^7)3-^ <H# 0 ] ^7>sj ^H|^7](Erbium doped fiber amplifier: EDFA)7> A]~g-£]$ 

<32> s. 39] ( e ) 7^o.sf ^ DCF fif^l lkm - 80ps/nm 

0.5dB o) a>o £ ^ ^Jj£#.fr ^tr %^7}7} ^^>H.S, 2^ ^-71 7> 

^7\S_ Al-g-5]^cf. 

<33> zl^ji £ 3 o} ( a) ^ ( e )^ ^-fofl^ #^ 7 HH ^-^^-(amplified 

spontaneous emission noise: ASE noise) ^8: ^17^1-71 ^r^l^-A} tifl<g£s)-S. ^ 

^(arrayed waveguide grating: o}*}, AWG &r tr4)# ^-^r^^r. °1 ^ , A>-g-sj AWG^I 
3dB ^ 0.32nmS. Ai^cf a°£ ^Is* *H &7fl 
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£ 40} (a) vfl^ (e) - £ 3 ^ (a) ^ (eH j of^- ^Ai^ oj-g-^c*) ^ 

°M <J>ol o_^^(eye opening) ^£7> 2|cfl7]- ^ 

<36> £ 41- , 5. 39] ( a )Sf (bH <^ 3 -f ^ ^ ^^T* ^^-Wr 

°l-§-^ ^-?-7>, £ 3^ ( C )21- (d)ofl ^-f ^ <#°1 ^-Aj-^O. ZV^ ^ o.-. o)-§-^ 

o}ol7} 13 ^ H^Jl, £ 3^1 (eHl ^-foflfe 

<37> Aj-^ Wf<4 ^-ol ; 2]^ i^S} ^£7} o_ = #4*Rr ^ €^ g^^fl 

3» ^-t^HS €^7|- ^£]7l nflS-ofl, -g-^ ^ ^-B-* Ol-g-tt ^^7> 

^-av^o. ^ o.s. oi-g-^v c}o) slb.^ ^§£7> 3711 M-^Yi-q-. 

<38> £ 5xr £ 3^ ^ 51 A] 5] ^AjuJ-ofl zfz]- ol-g-^l^ Z)-Z)-^ 

tfl*V ZLeflHojcf. ^^je^ lOGb/sojcK 
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Al^EflO^ A^^g- jg 7 ^ + ol^ ^ti_V^ Aj^Eflo] Q^O. lgdB ( BER<10 -15) 

<40> E 51- f-S^, SMF #^-f}-# ^ ol-g-^V £ 301 (d) o] ^^.ofl^ !8dB 

Q&o] -B-xls)^ ^cfl 3^71 sj7> 20km ^1*Hj1, NZDSF ^-fr* ^ o] 
-§-*]• £ 3^1 (c)*I 18dB Q^ol -f^sq^ 2)t\\ ^7^71- 80km °m<£ 

^ °^ *r 9X^r. 3.2)33., MetroCor ^ ^dSS. 5. 32] (b)°J ^^l^r 

103km 77}X\±- q&o) 21.MBS. ^3358*1^, 103km °]<#si) ^eHH^r 

<4i> nelM-, -g- W^l^^l £ 3^1 (a)5l ^^-ofl^ £^iL^- $H ^ 

71 el 7]- 320km o]^oi Tj-fofljE q^o} 2 0.2dB °l#iL5 M-^cf. 0}%°- s. SMF ^-R- 
» >M~§-*V£| -gr^H iL^M 5. 3^1 (e)2l ^-f^cf ^ o.^^- ^ojcf. o] 

^7lt!r DCF*IM ^-^^ ^ ^^>7l ^7>3i<y ^-##71 

# *>-8-*l-$! f^jStll ^Ul7> X\f>}S\7] *H&o]t±. 

3 ff A JW ^ol ^ o. «a_v«1 ^cfl^ aj-o^l: ^ *Ljr^ ^-ololo> ^ ^ 

si**. 



<43> 5L 6^ ^ol 0.0] ^-frbfl tfl^ «a>^- ^AV^x] 33 ^IJ: 

* ^Ml Q^oi i8dB <>l^g- -R-*m ^ 91^ ^#71 el* ^ o. «a>^ q. 

Bf\fl ZLefl^olcf. ^fl^tg- ^4^- lOGb/ssL 7H^^cf. 
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< 44 > s. 1 £ £ 5* #3^3, NZDSF1- oj-g-^V tfA| B ^ ^ o.ofl NZDSF^ £.a> 

^ +4ps/nm/knHZL, Q^o] i&BQ ^ ^tfl ^i^^^^ ^ 80kra^H.S, ^cfl^f^^ 

q^ 0 -| lgdB o] *};£cq Tl^l- ^JI, ZL 7l^ofl 

-gr^-§- ^lH ^rK)^ +320ps/nm°ltK ZL^U, #-g-^-§- °)-§-tb ^-f 

-2.5ps/nm/kraolJl, Q^o) uflo} ^^^e)^ 400km<>l5.S, a| 

cfl¥^^^ -1000ps/nm7> n)-2M , 3 3 ^S*>^ ^-f -gr^iL^&o] 30 0km °] 

# #^}7] ^Vo] ^ ^^^-aJ-^o] +320ps/nml- &&7]?) 

91 300km5. M-^f^ ^tfr&^r l.lps/nm/kra Ht} *]-o}-o> ^j-ji, -g-A_y^ol -g-<^ ^ 

-Mfe -lOOOps/nml- 300 km S ^tt^ -3.3ps/nm/kraiL4 7i°> ^4. 

^, ^-8- -3.3ps/nm/kra~+l.lps/nm/kra a>o] 7 1- £)o]o|: ^ ^ ^ $14. 

Z^M", %tl3L2) ^-1- o|-g-^7l ^*IMfe ^0.0) «-A>^ol ^o) £]<>|o) <5>JE1S, ZL 

-3.3ps/nm/kra~0ps/nm/kra7> ^cf. nem, <^e^ yfl^ *fl^ol cf^5)-£)o| 

TT WDM %^ Al^Efl^A^ ^O-O} «AV^ol olAj-o] £]^C): FWM ol ^*>^] 

*iiM-g- ef lps/nm/km ^£3. , a>-§-^ 

tt <J] C«JlJEL(1530nm~1560nm) ^Ho^ pWJH ^ ^^.j}- &o] iOGb/s 33 

^3 #7^ *l^-g- ^*H*1t7 ^-av^o. -3. 3 p S / Iim /kra~-lps/nm/km7l- 

<45> n}^, .a. ^<s] ^Ai^Vofl Af-g-sl^ ^-R-^ U <^<?1, 1550nm sMjHH ^ 

^ -2.5ps/nm/km ol^ojji cgw-A> 1585nm<?l ol-g-^, o}o) 

^5.7} ^cfl7> £1 5.^ #^1JL<2] sfl^M; TJ-^aI^ ^ $1j7 ( Q^o] ^o}a] ylH 
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-2-*b§-°] ^*\x]E.3. °fl&|7> ^43^, ^b^^l* 300km 4 #-£-5. *t ^ 91 j1, FWJH 
^tb ^4*V &4 #44 4^ ^ sa^. 

<46> £ 7^ ^ofl icj-a ^Aiuv^ xooGHz^l *m?m<>-3. 4#s}-£ 167fl2l 

WDM ^13l# 4-g-sH 5§7>tb 4^ zi efl 5.1-014. 

< 47 > £ 74 (a )- j 1547.72nm~1559.79nm4 4 ; ?M14 -^44^ 167114 WDM ^<*\] 

A 1 ^ 5«I4 ^Jl^t 4^ §21 ^SU, 4*1*1 4 ^#4 ^ai^s.^ slf- 4_£_wfl 
olH(LiNb0 3 ) ^S7l» ol-g-^c^ ^Jfiga* #^?b ^-?-4 q-^e^* «§r^tb ^ 

2115014. 44 S.^-^- 4^ 4tb SlH^TT 4tb£H ^ 54^ *K]Jrn> 

<48> £ 74 (a) =. ^-2:*>^, 320km 4^ 4 4^4 cfl^- Q-^E^o] ig.5dB ©1 

#0.3. ^£)^o.^ > uj-oj 41=14^4 ulja^o^ ^4 ^^7]- 44^* 9> ^ 014. 

< 49 > £ 74 ( b ) ^ ( c )fe WDM^ 4^44 FWMoll I^K^l 4tb 

ZL2flHl-o]4. FWM-c- 4^ 4^ ^S#ol ^44 Afl^o. ^Ai^l- ^34 

?l^r ^^.S, ol^ WDM 4^ E J < H14 ^^-(crosstalk)^. 4-§-*H ^]Jl4 *1*M7l 
^ ^Jltb .£-<?] 4 €4. FWM£- 4^1 *m ##4 4^ *fl^*1H ^44^014 44 
^ -g-4-^o] 7 >4 4^44 a.7]i ^4.4. zle) 4 , *fl\t4 44,4^4 44 4 
^Hl °l-8r FWM* 44U" ^ on- 0201-^4 444 ^44^4 44^ 

4^*Kn. 4^44 =l 4 °^H1 4 FWM 4^-1- ° £ v ^ °i4. 4^i , £ 74 (b)^ ^44 
^ 8, 94* 4 ^4^1 =%4tb ^.eflHolji, £ 74 ( c )^ §-4^01 7 >4 4^ « 15, 
16* 4^tb 4-1- ^4 nsflH.44. 
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<so> £ 7^1 ( b ) $ ( C )# «-a*Ha. £ ^ofl ^ ^f-^MH^ FWM ^« #0 ] 

t 9lJL, <^1b]7> U-^ls)^, ^7]e)l- 300km °]#o_ s ^ ^ °U, F W1H ^ 
SW ^ oicf. 

°HH *H^r 7>^1 *H ^*fl g£r ^^o] 7>^-^ ^^^>Cf. 
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I^T 2 ^ 1] 
I^T 2 -*- 2] 

* ISM «°H, w ^ ^ W7| a>oH| ^ swsj ^ 

10 km-SOta*] ^ ^ W t^^ 1la 
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[^T 1 * 5] 

^ A oM ^A]7l^ Jfl^ig- ^^£7} 10Gb/ S °J 3* *fe 
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0 dBm V V V 

(a) 320 km of proposed NDF 



0 dBm (b) 103 km of MetroCor 



0 dBm ( c ) 96 km of NZDSF 



0 dBm (d) 20 km of SMF 
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(e) 320 km of SMF+DCF 
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